Bankruptcy can be interpreted as a failure of the company in carrying out the company's operations to generate profits characterized by the occurrence of severe financial difficulties that the company is unable to run the company's operations properly. Bankruptcy prediction is an important topic in the business world. A timely prediction is valuable for companies to evaluate risks or prevent bankruptcy. Research on bankruptcy prediction was first conducted by (Beaver, 1966) , and subsequently conducted by (Altman, 1968) resulted in a bankruptcy prediction model known as the Altman Z score model. Research conducted by Beaver and Altman was motivated by many companies that went bankrupt in the 1960s in the United States. After the 1970s the model for predicting bankruptcy continued to develop both in terms of model shapes, formulas, analysis systems, and samples such as Springate Model, Probit Zmijewski Model, Ohlson logit model, Fulmer Model, Grover Model, Shumway Hazard model. In predicting bankruptcy, these models have different levels of accuracy based on the measurements used.
types. The results showed that there were significant differences between the results of the bankruptcy analysis of the Altman Z-score model, Springate and Zmijewski models. The most accurate model based on the post hoc test was the Altmant Z-score model while the most accurate model based on the type of error was the Zmijewski model. (Syamni, Majid and Siregar, 2018) explored empirically the use of Ohlson, Altman Modification, Grover, Springate, and Zmijewski models in predicting the bankruptcy of 19 coal mining companies, and their impact on stock prices. The results proved that the Ohlson prediction model and Altman modification predominantly affected the stock price of coal companies in Indonesia. This indicates that the bankruptcy prediction model can be used to predict stock price movements and financial performance of the coal industry in Indonesia.
However, the various results of research conducted have not been able to find a model that is most appropriate and accurate among other bankruptcy prediction models. Bankruptcy prediction research in Indonesia is still limited to the application of bankruptcy prediction models found abroad, whether the bankruptcy prediction model can be applied as an appropriate prediction tool for companies in Indonesia or not. Bankruptcy prediction research in Indonesia needs to be further developed to find the most suitable model to be applied to Indonesian companies. This is important because the financial characteristics of Indonesian companies are different from those of the foreign companies, which are influenced by economic, legal, political, and government regulations in each country. The difference in characteristics naturally causes differences in the standard values or the size of the research variables used. Therefore it needs to be further investigated whether the prediction model used abroad is appropriate to be used as a prediction tool for company bankruptcy in Indonesia, and which model or formula is the most accurate in predicting bankruptcy of companies in Indonesia, according to the type and characteristics of the company. (Altman, 1968 ) stated that most bankruptcy prediction models at the time used univariate analysis. But in reality the results of the univariate method are often interpreted incorrectly (such as traditional ratio analysis), so Altman decided to use a different method namely the Multiple Discriminant Analysis (MDA) technique. The MDA technique is used for situations where two groups are identified and the dependent variable can only take two values. In this example, the dependent variable is bankrupt or not bankrupt. MDA creates a linear combination that can distinguish different groups, using all variables simultaneously, which is different from traditional ratio analysis where the effects of each variable are measured separately. (Altman, 1968) used 66 samples, which were divided into 2 groups. The first group, 33 companies with bankrupt conditions consisting of US manufacturers filing for bankruptcy between 1946-1965 which had an SIC code between 2000 and 3999. The average size of the company's assets was 6.4 million USD, ranging from 0.7 and 25.9 million USD. Altman acknowledged that this group was not homogeneous with respect to size and industry, even though all companies were relatively small and from the manufacturing industry. The second group, 33 samples of non-bankrupt companies, consisted of paired samples from manufacturing companies selected based on random stratification. These companies are grouped by industry and size, with a range of asset sizes limited to USD 1-25 million.
II. Review of Literature

Altman Models
Altman eliminated small companies (less than 1 million US dollars in total assets) due to lack of data and very large companies due to the scarcity of bankruptcies among these companies in that period, and therefore, companies in group 2 were slightly larger than group 1. Data collected for companies in both groups were from the same year. For group 1, the data were from the financial statements one reporting period before bankruptcy. Using financial statements, Altman compiled a list of 22 financial ratios potentially important to evaluate. He classified these variables into five standard ratio categories: liquidity, profitability, leverage, solvency, and activity. This ratio was chosen based on their popularity in literature and their potential relevance for this study. The last discriminant function was estimated by (Altman, 1968 ) as the following: Z = 0.012X1 + 0.014X2 + 0.033X3 + 0.006X4 + 0.999X5 Where: Z = Overall Index (Altman Z-score) X1 = Working Capital to total assets X2 = Retained Earnings to Total Assets X3 = Earnings Before Income Tax (EBIT) to Total Assets X4 = Market Value of Equity to Book Value X5 = Sales to Total Assets
The discriminant function classifies 95% correct in one year before bankruptcy, and 83% two years before bankruptcy. This function is also applied to a sample of bankrupt companies, three, four and five years before bankruptcy and predicts 48%, 29% and 36%, respectively. Because the power of prediction dropped drastically after the second year, Altman concluded that the model could not be relied upon to predict for more than two years earlier. Companies with a Z-score ≥ 2,675 are not expected to go bankrupt, and companies with a Z-score <2,675 are not expected to go bankrupt. Altman also introduced gray areas, to make classification more accurate. In this case, Altman cannot be recommended for companies with a Z score between 1.81 and 2.99, but companies with a Z score lower than 1.81 are predicted to go bankrupt, and companies with a Z score higher than 2.99 do not go bankrupt.
The original Z-Score model (1968) is based on the market value of the company and thus only applies to publicly traded companies. (Altman, 1984) emphasized that the Z-Score model (1968) was aimed at publicly traded companies and that ad hoc adjustments were not scientifically valid. (Altman, 1984) advocates a complete re-estimation of the model, replacing the book value of equity for market value at X4. Using the same data, Altman extracted the following revised Z-Score model: Z = 0.717X1 + 0.847X2 + 3.107X3 + 0.420X4 + 0.998X5 where X4 = Book value of equity / Book value of total liabilities, with other variables equal to those in the original Z-Score model (1968) . Due to the lack of a private company database, Altman did not test the Z-Score model on a secondary sample. However, he analyzed the accuracy of a four-variable Z "model that excludes the Sales / Total asset ratio (X5), from the revised model because potential industry effects are more likely to occur when such industries -sensitive variables (asset turnover) are included in the model. Altman then estimates the following four Z "-Score variable models (Altman, 1984) : Z = 3.25 + 6.56X1 + 3.26X2 + 6.72X3 + 1.05X4 The EBIT / Total asset ratio, (X3), contributes most to the power of discrimination in this version of the model. The classification results for the Z "-Score model are identical to the revised five-variable Z'-Score model. In the current study, empirical analysis focuses on the performance of the Z" -Score version of the model in predicting bankruptcy, where it has the widest scope, because it is aimed at for privately owned and public companies and for manufacturing and non-manufacturing. (Zmijewski, 1984) uses the probit method to predict bankruptcy. Empirical tests are conducted on financial distress models that require a sample of companies that are experiencing financial pressure and companies that are not experiencing financial pressure. Zmijewski took a research population consisting of all companies listed on the American and New York Stock Exchanges during the 1972 to 1978 period that had an industry code (SIC) of less than 6000. The number of companies in the population ranged from 2,082 to 2,241 per year. Samples of bankrupt companies with complete data of 81 companies were collected over the years. For consistency, one year (1972 to 1978) was assigned randomly to each company that was not bankrupt with complete data, and companies that were not bankrupt were also collected throughout the year. This resulted in a sample of 1,600 companies which did not go bankrupt so that a total sample of 1,681 companies (81 bankrupt companies and 1,600 companies did not go bankrupt).
Zmijewski
Zmijewski divides a total of 1,681 sample companies into two random sections, the first part is called the "estimation sample" which contains 40 bankrupt companies and 800 that are not bankrupt, and the second part is called the "prediction sample" which contains 41 bankrupt and 800 companies that are not bankrupt . The estimation sample is used to select customer-based alternative estimation sub-estimates; Predictive samples are used to compare WESML and un-weighted assessments on the basis of predicted probabilities. Each choicebased sample has a different composition (eg, the frequency of bankrupt companies), making comparison of classifications between samples difficult; However, the prediction sample is identical in all estimates and is a good benchmark for comparison. Companies with a probability of greater than 0.5 are classified as bankrupt, and companies with a probability less than 0.5 are classified as bankrupt. The overall out-of-sample accuracy rate of the Zmijewski model is 95.29%.
Ohlson
The MDA approach has become the most popular technique for predicting bankruptcy using vector predictors. (Ohlson, 1980) states that there are problems when using the MDA methodology, among the problems that arise include: (i) There are certain statistical requirements imposed on the nature of the predictor distribution, such as variance-covariance predictors which must be the same for both groups (bankrupt companies and non-bankrupt companies); (ii) The output of the application of the MDA model is a score that has little intuitive interpretation, because it is basically an ordinal (discriminatory) ranking; (iii) there are certain problems related to the "matching" procedure (bankrupt companies and nonbankrupt companies are matched according to criteria such as industry size. (Ohlson, 1980) uses the econometric methodology from conditional logit analysis to predict company bankruptcy. The use of conditional logit analysis basically avoids the problems inherent in the MDA approach. The data used includes public industry companies from 1970 to 1976. Ohlson observed 105 bankrupt companies and 2,058 non-bankrupt companies. Data for bankrupt companies did not come from Moody's Manual, instead the data were obtained from 10-K financial reports as reported at the time. This procedure has one important advantage: the report shows at what point they are released to the public, and therefore one can check whether the company goes bankrupt before or after the release date. 105 bankrupt companies and 2058 non-bankrupt companies were used to build three models; the first model predicted bankruptcy in one year, the second model predicted bankruptcy of companies that were not bankrupt in the first year, but went bankrupt in the second year. The Budapest International Research and Critics Institute-Journal (BIRCI-Journal) Volume 3, No 1, February 2020 , Page: 334-347 e-ISSN: 2615 -3076(Online), p-ISSN: 2615 -1715 www. bircu-journal.com/index.php/birci emails: birci.journal@gmail.com third model predicted bankruptcy in one or two years. Ohlson uses a model consisting of 9 different predictors. The logit model is relatively simple and the results are easily interpreted, because this is a probability, which is a number between 0 and 1. In the logistic model, it is assumed that errors are logically distributed standards. The percentage of observations that are predicted correctly from the first model was 96.12%, but this number must be interpreted with caution. when the model predicts bankruptcy in all cases, the percentage that is classified correctly is 2058 / (2058 + 105) = 95.15%. To obtain a more useful level of accuracy, Ohlson plots type I and type II errors, and finds that the optimal cut-off point, which minimizes the percentage of type I and type II errors, is 0.038. This means that in the model, a company with a probability of less than 0.038 is predicted not to go bankrupt and a company with a probability higher than 0.038 is predicted to go bankrupt. When using a 0.038 cutoff point, Ohlson's first model classifies 87.6% of companies that went bankrupt and 82.6% of companies that did not go bankrupt properly at t-1. (Springate, 1978) produced a bankruptcy prediction model that was created by following the procedure of the Altman model which was built in the United States. The Springate model uses step-wise multiple discriminate analysis to choose the 4 best ratios out of the 19 most commonly used financial ratios. These 4 ratios are the best ratios that distinguish between failed and non-failing companies. The sample used by Springate is 40 companies located in Canada.
Springate
The cutoff value applied to this model is 0.862; if the resulting bankruptcy prediction result is <0.862 then the company is in bankrupt condition and vice versa, if the resulting bankruptcy prediction result is> 0.862 then the company is in non-bankrupt condition. This model has an accuracy rate of 92.5% in tests conducted by Springate.
III. Research Method
The populations of this study are trading sector companies listed on the Indonesia Stock Exchange (IDX) during the observation period 2012 to 2017 and accessed through the website www.idx.co.id. The research data were selected using a purposive sampling technique. Samples obtained during the observation period of the trade sector were listed on the Indonesian stock exchange, resulted in 52 non-bankrupt companies and 1 bankrupt company or did not have business continuity. To predict company bankruptcy, this study uses Altman, Ohlson, Springate, and Zmijewski's bankruptcy prediction models. Statistical techniques, formulas, descriptions, and score categorization used for each bankruptcy prediction model are presented in Table 1 .
The fourth score of the bankruptcy prediction model investigated is then treated as an independent variable to see which bankruptcy prediction model is the most accurate in determining the bankruptcy of a company of the four prediction models used in this study. The analytical method used is binary logistic regression analysis. Regression models formed in this study are based on logistic regression analysis: Y = α + β1X1 + β1X1 + β1X1 + β1X1 + e Where: α= constant β= regression coefficient Y = Bankrupt Not Bankrupt X1 = Altman Score Budapest International Research and Critics Institute-Journal (BIRCI-Journal) Volume 3, No 1, February 2020 , Page: 334-347 e-ISSN: 2615 -3076(Online), p-ISSN: 2615 -1715 www. 
= not bankrupt
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IV. Discussion
The results of calculations and predictions for each bankruptcy prediction model are presented in Table 2 Budapest International Research and Critics Institute-Journal (BIRCI-Journal) Volume 3, No 1, February 2020 , Page: 334-347 e-ISSN: 2615 -3076(Online), p-ISSN: 2615 -1715 www. bircu-journal.com/index.php/birci emails: birci.journal@gmail.com 50 companies in a non-bankrupt condition or at 94.34% and 3 bankrupt companies or at 5.67%. The Springate Model produces predictions of 24 companies in a non-bankrupt condition or at 45.28% and 29 bankrupt companies or at 54.72%. While the Zmijewski model yields predictions 36 non-bankrupt companies or 67.92% and 17 companies are bankrupt or 32.08%. The prediction of the most bankrupt companies produced is by using the Springate model as many as 29 companies predicted to go bankrupt, then Altman as many as 21 companies are predicted to go bankrupt, Zmijewski as many as 17 companies are predicted to go bankrupt and the least prediction of bankruptcy is Ohlson as many as 3 companies. Simultaneously based on the Altman, Ohlson, Springate and Zmijewski models, only two companies are predicted to be bankrupt, namely PT Electronic City Indonesia Tbk (ECII) and PT Rimo International Lestari Tbk (RIMO).
Descriptive Statistics
The descriptive statistical results shown in Table 3 show that the minimum value of the Altman model is -57.81 which means the company has the worst and predicted in bankrupt conditions; the company is PT Renuka Coalindo Tbk. While the maximum value of the Altman model is 42.31 which shows that the company is in the healthiest condition and is predicted not to be bankrupt; the company is PT Nortcliff Citranusa Indonesia Tbk (SKYB). In contrast to the Altman model, in the Ohlson model, a minimum value of -7.86 indicates the healthiest and most predictable condition of a bankrupt company, the company is PT Nortcliff Citranusa Indonesia Tbk (SKYB) while a maximum value of 37.96 indicates the company's worst and predicted condition of bankruptcy, namely PT Electronic City Indonesia Tbk (ECII).
Just like the Altman model, the minimum value of -9.41 Springate model shows a bad company condition and is predicted to be bankrupt namely PT Triwira Insanlestari Tbk (TRIL). The maximum value of 26.81 Springate model shows that the company is in a very healthy condition and is predicted not to be bankrupt, the company is PT Nortcliff Citranusa Indonesia Tbk (SKYB). Similar to Ohlson's model, the minimum value of Zmijewski's model of -507.99 indicates the healthiest and most predictable condition of a bankrupt company, the company is PT Nortcliff Citranusa Indonesia Tbk (SKYB); while the maximum value of 710.84 indicates the company's worst and bankrupt condition, namely PT Global Teleshop Tbk (GLOB). 
Multicollinearity Test
Multicollinearity test is done by calculating Variance Inflation Factor (VIF). If the tolerance value> 0.10 and the value of VIF <10, it can be concluded that there are no symptoms of multicollinearity (Ghozali, 2006) . The results of the multicollinearity test are shown in Table 5 . Based on the results of the multicollinearity test in table 5 it is shown that all independent variables have a tolerance value above 0.1 and the VIF value on all independent variables is far below the number 10, thus, it can be concluded that there is no independent correlation in this study. 
Hosmer and Lemeshow Test Results
Hosmer and Lemeshow test results show the probability value of the dependent variable; the test results shown in table 5 show a significant value of 0.996 greater than 0.05, which means there is no difference between the predictions of the logistic regression model and the observational data. So it can be concluded that the data in this study are in accordance with the research model so that the regression model is feasible to predict non-bankrupt variables and testing can proceed. 
Partial Test/Wald Test
Partial logit regression test was carried out to determine the effect of each independent variable on the dependent variable. The level of significance of the independent variables in the study must be less than 0.05 on the dependent variable. Partial test results (Wald test) can be seen in Table 6 below: Based on the partial test results in table 6 above, it is known that the Altman and Springate variables have a significant value below 0.05. This means that the Altman and Springate bankruptcy prediction model can be used to predict the bankruptcy of trading sector companies in Indonesia. The Springate model has better accuracy than the Altman model, because the significant value of the Springate model is 0.003 smaller than the significant value of the Altman model of 0.025. In contrast to the Altman and Springate models, Ohlson and Zmijewski's prediction models have a significantly greater value than 0.05, which means that Ohlson and Zmijewski's models cannot be used to predict bankruptcy of trade sector companies in Indonesia. The regression equation formed in partial testing is as follows: Y = -0.123Altman + 0.017Ohlson -0.925Springate -0.001Zmejewski
Omnibus Test and Pseudo R-Square
The results of the Omnibus Test and Pseudo R-Square or often called Nagelkerke R Square respectively shown in table 7 and table 8. In table 7 above the significant value of the Omnibus Test of 0.001 is below 0.05. If the significant value of the Omnibus is lower than 0.05, this means that there is a significant influence of the independent variables simultaneously affecting the dependent variable. a. Estimation terminated at iteration number 6 because parameter estimates changed by less than .001. Table 8 above shows the Nagelkerke R Square value of 0.394 or 39.4%, this means that the independent variable can only explain the dependent variable by 39.4%, while 60.6% is explained by other factors not contained in the model.
V. Conclusion
In this paper we examine the empirical performance of a number of bankruptcy prediction models. This model uses a variety of different econometric specifications such as the Altman discriminant multi-analysis (MDA) model, the Ohlson logit model, the Springate step MDA model, and the Zmijewski probit model. This bankruptcy prediction model offers various findings on the performance of trading sector companies in Indonesia during the observation period. The Springate model finds the largest number of companies in the bankrupt category, while the Ohlson model documents more companies in the nonbankruptcy category. When the bankruptcy prediction scores of each model are compared together based on the Altman, Ohlson, Springate and Zmijewski models, only two companies
